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The predictive power was comparable for both systolic and diastolic blood
pressure and was not related to baseline blood pressure, baseline or stress
heart rate, body mass index and family history of hypertension. These data
suggest that subjects at high risk for hypertension might have an exagger-
ated stress-induced cardiovascular response at younger age.
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Mechanical Strain-induced Proliferation in
Vascular Smooth Muscle Cells from Coronary
Conductance and Resistance Arteries
Conduit Coronary Artery Cross-sectional Area is
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A good linear correlation was found in Ha pts between CSAt and 2 h (r =
0.78, p = 0.0004) reSUlting in a significant linear relation with LV mass (r =
0.68, P = 0.04). In Hs pts, no correlation was found between CSAt and LV wall
thickness and LV mass. Conclusion: In hypertensive pts with angina pectoris
and no significant focal stenosis at the angiogram, epicardial coronary arteries
have smaller size than in normal subjects suggesting a diffuse narrowing
of the vessel. In asymptomatic hypertensive pts proximal coronary arteries
N
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Krishnankutty Sudhir. Peter Little, Garry Jennings. Alex Bobik. Baker Medical
Research Institute and Alfred Hospital, Melbourne, Australia
Mechanical strain has been shown to induce proliferation in neonatal vas-
cular smooth muscle (VSM) cells. We compared the effects of strain on cul-
tured VSM cells from epicardial and resistance coronary arteries from adult
sheep hearts. Cells were grown on wells with silicone-elastomer bottoms,
and subjected to strain (60 cycles/min) using a vacuum actuated strain de-
vice. 3H-thymidine incorporation was used as a measure of DNA synthe-
sis. Strain induced increase in DNA synthesis was 1.9 fold higher in cells
obtained from resistance arteries, compared to cells obtained from the left
anterior descending (LAD) coronary artery. To gain further insights into the
effects of strain on coronary artery VSM cells, we studied the time course of
the strain-induced increase in DNA synthesis in cultured VSM cells from the
LAD. We observed an increase in 3H-thymidine incorporation in response to
strain with a peak at 18 hours, identical to the time to peak effect obtained
in response to exogenous growth factors (PDGF and basic FGF), consistent
with the continual rapid release of cellular growth factors from strained cells.
Supernatant medium obtained from these cells induced a 2.01 fold increase
in DNA synthesis in unstretched coronary VSM cells. Since TGF-tl and basic
FGF are both reported to be present in VSM cells, we explored the potential
role of these factors in the strain induced response. Supernatant from LAD
cells induced an inhibitory response in mink lung epithelial cells, suggesting
the presence of TGF-tl in the medium. In cultured LAD cells that had un-
dergone multiple replications, the proliferative response was abolished by
monoclonal antibodies to basic FGF. We conclude that mechanical strain is
an important stimulus to proliferation in coronary VSM cells derived from
both epicardial and resistance coronary arteries. In LAD cells, the increase
in DNA synthesis may be mediated via release of autocrine growth factors,
specifically TGF-tl and/or basic FGF.
Karllsaaz. Fabrice Arguello, Gerard Ethevenot, Etienne Aliot. H6pital Central, CHRU
de Nancy, University of Nancy, France
The mechanisms of chest pain in patients with hypertension (H) and LV hy-
pertrophy are still debated. In the present study, we analyzed the relation
between epicardial coronary artery cross-sectional area (CSA) and LV mass
in 34 H patients with normal coronary angiogram; 16 pts were asymptomatic
(Ha) and 18 pts presented with typical angina pectoris (Hs). H pts data were
compared to those obtained in 17 age-matched control subjects (N). Using a
computer-based quantitative coronary angiographic system, proximal diam-
eter and derived CSA (in mm2) of the left anterior descending (LAD) and left
circumflex (CX) arteries were calculated from 2 orthogonal projections over a
length of 1 cm immediately beyond the bifurcation of the left main coronary
artery. LV mass was calculated by M-mode echo using the methodology of
the American Society of Echo corrected by the Devereux formula. Results:
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Impact of Hypertension on Aortic Root Size and
Prevalence of Aortic Regurgitation
Michael Kim, Mary J. Roman, M. Chiarra Cavallini, Joseph E. Schwartz, Thomas
G. Pickering, Richard B. Devereux. The New York Hospital-Cornell University Medical
Center, New York, NY
Cardiovascular reactivity to stress may have a pathophysiological role in the
development of hypertension. We studied the value of measuring the blood
pressure change during standardized mental challenge (mental arithmetic)
to prediction of onset of high blood pressure among 80 young patients with
borderline hypertension actively followed for 10 years. Patients have been
classified as normo- (NR, n.34) or hyperresponders (HR, n.46) in compari-
son to a control population of 20 normotensive subjects (C). After adjust-
ment for age, resting blood pressure, and body mass index at study entry,
larger systolic and diastolic blood pressure responses to mental stress were
associated with a higher percentage of 1O-year development of high blood
pressure.
Although we previously showed sirnilar M-mode aortic diameters in age-
matched normotensive and hypertensive subjects, the entire aortic root and
prevalence of aortic regurgitation have not been examined by 2-dimensional
and Doppler echo. We therefore measured diameters of the aortic annulus,
sinuses of Valsalva, supra-aortic ridge and proximal ascending aorta in 110
normotensive (NL) and 110 hypertensive (HTN) subjects (matched age = 55
± 12 years and gender = 33% women in both) and compared results to rest
and ambulatory blood pressures (BP) and measures of body size.
The groups had similar body surface area (BSA). but hypertensives had
slightly higher body mass index (27 ± 4 vs 26 ± 4 kg/m2, p < 0.05). Rest
systolic (159 ± 19 vs 124 ± 12 mmHg) and diastolic (94 ± 11 vs 74 ± 8
mmHg) and awake systolic (130 ± 9 vs 146 ± 17 mmHg) and awake dias-
tolic (81 ± 9 vs 90 ± 12 mmHg) BPs were increased in HTN. Aortic diameters
at the annulus (2.4 ± 0.3 vs 2.3 ± 0.2 cm, p < 0.06) and sinuses (3.5 ± 0.4 vs
3.4 ± 0.4 cm, p = 0.08) tended to be higher in HTN whereas diameters at the
supra-aortic ridge (2.9 ± 0.4 vs 2.8 ± 0.4 cm, p < 0.01) and ascending aorta
(3.3 ± 0.5 vs 3.1 ± 0.3 cm, p < 0.01) were significantly increased in HTN. In
both NL and HTN, aortic diameters were most strongly related to BSA. Rest
systolic BP bore a significant but weak relation to diameters at the sinuses
and supra-aortic ridge in NL (r = 0.28, P < 0.005 for both) which was not
strengthened by comparison to ambulatory BP Among HTN only awake am-
bulatory BP was related to aortic diameters (r = 0.28, p < 0.05 for sinuses,
r = 0.34, P < 0.02 for supra-aortic ridge, r = 0.37, P < 0.006 for ascending
aorta). Differences in aortic diameters between NL and HTN persisted in the
younger half of the population but not the older half. When the entire popula-
tion was divided according to quartile of systolic, diastolic, pulse, and mean
BPs, differences in aortic diameters were most significant when the lowest
quartile was compared to the highest quartile. Aortic regurgitation was seen
in 5 NL and 7 HTN and did not differ in severity.
In conclusion, hypertension is associated with a significant but small in-
crease in aortic root size, most notably at the supra-aortic ridge and proximal
ascending aorta. Although aortic diameters are most closely related to BSA
in this age-matched population, diameters increase with increasing levels
of blood pressure. While dilatation at the commissural attachment might be
expected to predispose to an increase in prevalence and severity of aortic re-
gurgitation, we didnot detect such a difference in this population of healthy,
asymptomatic individuals.
normotensive and 83 to have borderline or established hypertension. The
subjects were divided into 2 group according to the level of Doppler-derived
ratio of peak early to atrial velocity (E/A): 50 with E/A > 1 (normal diastole)
(NO) and 51 with E/A < 1 (impaired diastole) (10). The 2 groups were com-
parable for gender, body mass index, clinical BP and heart rate (HR) while
age was higher in 10 (p < 0.0001). No significant difference was found in
LV masslheight (LVM/HT) between the 2 groups. 10 had comparable awake
BP but higher nocturnal (either systolic or diastolic) BP and lower day-night
BP drop (all p < 0.01) in comparison with NO. Potential determinants of E/A
were analysed by a multivariate model, including age, HR, LVM/HT, awake
and nocturnal BP Age (beta coefficient = -0.49, p < 0.0001). nocturnal di-
astolic BP (beta = -0.39, p < 0.0001) and HR (beta = -0.17, P = 0.02) were
independent predictors of E/A ratio in the pooled population (multiple R =
0.66, P < 0.0001).
In conclusion, high nocturnal BP is a powerful marker of LV filling impair-
ment and ABP monitoring provides prognostic information about subjects
who progress from hypertension to diastolic dysfunction.
Pressor Reactivity to Stress and Development of
Stable Hypertension in Borderline Hypertensives
Stefano Bacchelli, Claudio Borghi, Francesco V. Costa, Stefano Boschi. Daniela
Degli Esposti, Massimo Piccoli. Ettore Ambrosioni. Department of Medicine,
University of Bologna, Bologna, Italy
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appear to increase proportionnally to the increase in LV mass, which may
allow to maintain coronary flow velocity and shear stress constant.
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Efficacy of Tranilast on Restenosis After Coronary
Angioplasty: is There Any Rebound Phenomenon
After Ceasing Tranilast at 3 Months?
Kinzo Ueda, Hideo Tamai, Yung-Sheng Hsu, Shinji Ono, Shozo Tanaka,
Kunihiko Kosuga, Masaharu Okada, Myou-u Wang, Seiichiro Motohara,
Hiromu Uehata. Shiga Medical Center for Adult Diseases, Moriyama, Japan
Restenosls: Clinical Trials and Observations
from which quantitative parameters are extracted. Our program provides re-
lational database organization and management functions for both images
and measurement data. In addition, it integrates database with our previously
developed image analysis programs for intravascular ultrasound (IVUS) and
coronary angiography.
The program runs in Microsoft Windows environment and does not require
specialized imaging hardware. Program consists of three functional mod-
ules: image database system, IVUS contour extraction/analysis module and
coronary angiography contour extraction/analysis module, Image database
system provides image retrieval, storage and display together with extracted
quantitative data. Each database record includes data on patient adminis-
tration, medical history and noninvasive test results. User is provided with
browse and search controls for database navigation, as well as with query
by example and lists and reports generation. Analysis programs are incorpo-
rated into the database through OLE (Object Linking and Embedding) tech-
nique, which enables user to launch appropriate image analysis program
simply by clicking the mouse over the chosen image. Extracted analysis
data are automatically stored in the appropriate database record. Further-
more, any other image processing/analysis Windows program that supports
OLE and can act as OLE server may be linked with the database by simple
Clipboard cut and paste operations. All images and data can be exported to
other Windows applications (text processors, spreadsheets, statistical and
data presentation software).
In practical testing the program proved to be user friendly, interactive and
flexible. It was particularly useful for integration of both images and quantita-
tive data obtained by coronary angiography and by IVUS, being helpful in the
validation of the latter technique, and providing better insight into the extent
and severity of coronary arteriosclerotic disease.
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Tranilast, an anti-allergic drug, is also effective for the prevention of keloid.
We have already reported that 3 months (mos) administration of tranilast lim-
ited restenosis at 3 mos. To elucidate the efficacy of 3 mos administration
of tranilast for the prevention of restenosis at 6 mas after angioplasty, pa-
tients with stable effort angina were studied with following 3 conditions. (1 I
ACC/AHA type A lesion, (2) reference vessel diameter :::2.5 mm, (3) more
than 20% improvement of % stenosis after angioplasty with smooth dilata-
tion. One hundred lesions (group T) were treated with tranilast 600 mg/day
for 3 mos and administrations were ceased at the end of 3 mos. Control
group (group C) consists of 105 lesions matched with group T. Both group T
and C received antiplatelet agents, nitrates and Ca antagonists. Angiographic
follow-up was done at 3 and 6 mas after angioplasty. More than 50% loss
of % stenosis gained by angioplasty was defined as restenosis. Resu/ts: (1)
Changes in % stenosis: group T (vs group C); before angioplasty 73.4% ±
12.3% (71.1 % ± 11.5%, ns). immediately after angioplasty 12.8% ± 11.6%
(18.5% ± 11.0%, nsl, at 3 mos 25.8% ± 18.2% (33.2 ± 26.8%, P < 0.01). at
6 mos 22.0% ± 14.1 % (32.3% ± 21.4%, nsl. (2) Restenosis rate: group T (vs
C); at 3 mas 15.0% (38.1%, p < 0.01), at 6 mos 22.0% (45.7%, P < 0.01).
Conclusion: Group T showed lower restenosis rate at 3 mos and at 6 mos,
and ceasing tranilast at 3 mos did not increase the late restenosis rate. There
is no rebound phenomenon after ceasing tranilast treatment. Thus, 3 mos
administration of tranilast is sufficient to limit restenosis at 6 mos following
angioplasty.
1751-21 Combined Treatment with 3 Antiplatelet Agents
Reduces Neointimal Proliferation In Canine Coronary
Arteries After Angioplasty
H. Vernon Anderson, Janice McNatt, Kexin Cui, lowell Mower, Cory Martin, Jean
Pierre Maffrand, Fred DeClerck, Fred Clubb, L. Maximilian Suia, James
T. Willerson. University of Texas Medical School and Texas Heart Institute, Houston. TX
Platelet-derived growth factors are implicated in the neointimal prolifera-
tion (NP) that is partly responsible for restenosis after coronary angioplasty
QT Dispersion in Essential Hypertension
Cath-Lab Assistant: Integrated Image Analysis
and Relational Database Program
Imaging Workstations in Cardiology
A Multimedia Workstation for Real-time Review of
Full Size Angiographic and Echocardiographic
Image Sequences
laurence A. Spero, Bennett R. Groshong, Brian P Harrawood, Donald F. Fortin,
Thomas M. Bashore, Jack T. Cusma. Duke University Medical Center, Durham, North
Carolina
To fully implement a readily accessible imaging network for cardiovascular
studies in a busy clinical environment, we have developed a review station
for clinical use which can decompress, zoom, and display full resolution
(640 x 480) JPEG-encoded cardiac angiograms and echocardiograms (col-
orflow Doppler and 2-D) in real-time (30 frames/sec). These review stations
are networked to a digital image archival system and can be installed in mul-
tiple locations within a medical center. The review stations consist of a DEC
3000/600 AXP workstation with a DEC J300 Sight and Sound multimedia
board. An entire exam can be compressed to less than 10 Mbytes. A graphi-
cal user interface (GUll developed using OSF/Motif 1.2 enables a clinical user
to simultaneously display and control several image sequences. A sequence
can be retrieved in under three seconds and displayed dynamically in forward
or reverse directions with instantaneous speed control. Utilizing a commer-
cial relational database (Sybase), the GUI organizes image sequences for a
patient by image modality, location, time, and view. A schematic representa-
tion of cardiac anatomy derived from the clinical reporting system allows a
user to view specific angiographic image sequences by selecting appropri-
ate objects in the graphic display.
In situations where moderate reduction in image quality is acceptable,
these review stations, using compressed image sequences, provide rapid
access to a larger number of cases than would be otherwise possible. This
approach allows image sequences to be more readily distributed over a net-
work so they can be viewed by several workstations simultaneously. Real-
time image decompression provides a practical and clinically acceptable way
of maintaining ready access to large amounts of clinical cardiac images using
existing technology.
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Peter B.M. Clarkson, Abdul Naas, Catherine Macleod, Allan D. Struthers, Thomas
M. MacDonald. Department of Clinical Pharmacology; Ninewells Hospital & Medical
School, Dundee DDt 9SY, Scotland. UK
Increased OT dispersion (OTd) reflects regional variation in ventricular repo-
larisation, and has been shown in heart failure and hypertrophic cardiomy-
opathy to relate to an increased incidence of sudden death. As essential hy-
pertensives (EHI are also at increased risk of sudden death we aimed to de-
termine whether increased OTd is found in those EH who are known to be at
the highest risk of sudden death. In 50 EH we measured OTd (maximum cor-
rected aT interval minus minimum corrected aT interval), echocardiographic
left ventricular mass index (LVMI) (n = 46 as 4 patients non-echogenic), of-
fice systolic and diastolic blood pressure (SSP, DSP), and 24 hour ambulatory
systolic and diastolic blood pressure (24 SSP, 24 DSP) (n = 40). Univariate
analysis demonstrated no relationship between OTd and age, sex, height,
weight, 24 SSP or 24 DSR Significant relationships existed between OTd
and LVMI (R2 = 0.25, P < 0.001), SSP (R2 = 0.16, P < 0.01), DSP (R2 = 0.08,
P < 0.05). Multiple linear regression analysis revealed the only relationships
to OTd were LVMI (p < 0.01) and SSP (p < 0.05). Excluding 4 patients with
electro-cardiographic left ventricular hypertrophy (ECG-LVH) from the analy-
sis a significant relationship between OTd and LVMI (R2 = 0.13, P < 0.05)
and SSP (R2 = 0.10, P < 0.05) persists. These demonstrate that increased
OTd is found in EH with the highest risk of sudden death (greatest SSP and
LVMI). This relationship persists in the absence of ECG-LVH. Further study of
OTd, as a predictor of sudden death in EH is warranted.
Nenad Amodaj, Aleksandra Mojsilovic, Rade Babic 1, Mlodrag Ostojic 1,
Miodrag Popovic. Electrical Engineering Faculty. Belgrade, Yugoslavia; 1Institute for
Cardiovascular Diseases, Belgrade, Yugoslavia
Cardiac catheterization techniques deal with large amount of image data
11053-1 1
1966-451
11053-21
